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Introduction
Turbulent effects produced by a turbine rotor alter the 
productivity of subsequent turbines within a wind farm. 
Previous studies have analyzed near wake and far wake 
interactions by employing methods to characterize the 
behavior of the affected flow and conditions of recovery. 
This study aims to build from previous methods to 
observe near wake effects from the perspective of the 
rotor while examining points of significant imposition.
● Examination of near wake effects of a turbine located 
within an array by:
● Creating a model for rotor-flow interaction from the 
rotor plane
● Applying developed planar model to classify stresses
and rotational effects in near wake
Hot wire anemometry data was taken downstream of a 
turbine located in the middle of the third row in a 3x3 
array (Fig. 1). The data points selected were arranged in 
a plane parallel to the turbine rotor - 9 horizontal 
locations and 21 vertical locations (Fig.2).
Figure 1: Isometric orientation of experimental setup
Figure 2: Planar data 
collection locations
Figure 3 shows the total Reynolds shear stresses 
(u’v’) induced within the near wake region where 
the effects are apparent along the top of the rotor
Figure 6: Conditional averaging was performed based on:
Q1 – u’ positive, v’ or w’ positive
Q2 – u’ negative, v’ or w’ positive
Q3 – u’ negative, v’ or w’ negative
Q4 – u’ positive, v’ or w’ negative
Fig. 4. shows Reynolds shear stresses conditioned 
on u’v’ where Q2 and Q4 events dominate pointing 
towards sweeps and ejections
Figure 5 contains the Reynolds shear stress 
conditioned on u’w’. The rotation direction 
preference is marked with significant features in 
the z>5 position
●Reynolds stresses induced by the rotor are visible 
and well-defined in expected locations.
●Examination of stresses in terms of streamwise
and transverse velocity components clearly depicts 
rotational effects induced by the rotor.
●Lack of symmetry in contour plots denotes 
significance of rotor location to intensity and type 
of stress event.
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